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ABSTRACT

Los Alamos Nationzl Laboratory and Carl Zeiss,
Inc, have built a new remote-controlled metallo-
graph for use in a low-level radiation background.
The metallograph is low cost compared to a con-
ventional remote-controlled metallograph, The
motors that driva the stage motions and focusm
are commercially available and attach to the
metallograph without modification, The metallo-
graph was installed on a drawer Iin a blister be-
hind a shielding door, This allows the metallo-
graph to be reached quickly and eaaily for main-
tenance and repair,

INTRODUCTTION

Los Alamon National Laboratory Group CMB-14
operates hot cells used for examination of {r-
radiated fuel pins and other radloactive namplen,
Our hot cell facility consints of two blocka of
hot calls, with each block having eight cells,
Each block is separated by a corridor with four
cella on each nide, and each block has a "blis-
ter"” that hounes & shielded, remote metaliograph.
Thin papec dencriben A new remote-conttollaed
metallugraph {natalled by Group CMB-14 to replace
a 20-year=old model licated {n one of the hlin-
ters, The new aetallograph ta low cont compared
to a conventional remote-controlled model and
unique denign features rake it sanlly accenaible
for maintenance,

DESCRIPF)ION

Recaune of the unmatinfactory performance
of the old matallograph in the blinter denigned
for the examinat{on of heta-gamma radlioact (ve
nanplea, we hegan to look for a replacement.
our flrat proposal was to replace the metallo-
Araph with a commerd {ally avatlable remote-
controlled mndel 1ike those used for plutonfum
namplen, hovever, the cost wan prohibitive, W:
discuaswl these problemns with 1 Carl Zeins tp-
tical Fquipment dealer who suggeated the

possibility of molifying s newv model Carl Zeiss
metallograph for remote control.

DESIGN CRITERIA

We established the following criteria for the
metallograph and the blister.

(1) A highly efficiant optical system couplud to
a stable, compact platfoim.

(2) The components to be commercial [tems
adapted to the nyatem in the most cost-
effect ive manner.

(1) Radiation=hardened optics were nighly de-
alirable,

‘4) The metallograph must be compatible with the
blinter with minimua modif fcation,

(9) The motallograph must he eanily accessible
and removable from the hlintar,

DFSCRIPTION OF THE METALLOGRAPH

We concluded that the hest possibility for
achieving the design criteria wvas to use the
Carl Zefnmn IM15 an the basic untt, Figure 1
nhowa the unit, an inverted microscope that has
a stable optical platfure anc that will accept
msont (arl Zeisan optical componenta, It has a
fixed ntage and (s focured by movement of the
noae plece section, We helioved that the camera
port, located on the front face of the metallo-
Rraph at right angle to he optical axia of the
ohject lvea, cvould he cvoupled to an optical tuhe
Jong enough to extend through the ahielding of
the hliater for obaservatfon and photography.

e camera system in a atandard Carl Zefss
MCAY sutomatic camera with 4- by %in, fllm for-
mat. The tlluymination ayatem in a atandard 759-W
xenun are lamp mouated in a standard Carl Zetass
lamp housivy,



Fig. 1, Carl Zeiss IM35 Metallograph.

The system is compact and highly stable with
high-performance Carl Zeiss Epiplan Pol objec-
tives, The metallograph can do interference
contrast, polarized light {nvestigations and
standard bright-field observations,

The motor that drives the focusing mecha-
nism is a commercial Carl Zeiss component that
is attached directlv, without modif {cation, to
the coaxtal focusing knob of the metallograph,
The motors that drive the X-Y motfons of the
atage and rotate the satage are also attached
without modification, The control units for the
various fervo mator drive systema came from the
Carl Zoism Ax{omat program,

Carl Zetnan provided the basic IMI5 metnllo-
graph and designed and built an optical tube
long enough to allow viewing and photography out-
side the bl inter ahielding., The optical tube
(Fig, 2) in ihrvaded and can bhe removed by
aimply unmcrewing 1t from the metallograph, The
motorn that drive the stage in the X and Y direc-
tions are operated by a control unit outmide the
shielding, and the stage {n rotated by a motor
and drive wheel, Necaune the drive motors for
the X-Y directiona and the electrical wireas to
theae motora rotate with the atage, stage rota-
tton . limited to about 180V efther way from
the tnltial operating position, The stage with
the X-¥ drive motara and rotat fon motor {a shown
fn Fig., V. "he motor for the focuming drive (n
aluo operated Ly a control untt {dentical to
that wied to operate the X-Y motlon motore of the
atage, Each control unit has a joyatick that
conntroln the mot fon of twe motors, For example,
the two motors that provide X-Y mottona for the
ntage are conrolled from one contrel unit, A
sacond unit controla motare {or the stage rota-
tion and focuw driive,

-l

Fig. 2. Optical tube and front face of the
metallograph in the blister.

The capability to remotely select di{fferent
objectives for viewing, designed and built at
Los Alamos, was achieved by placing A gear around
the outaide of the objective turret. A motor and
gear were placed so as to engage the turret gear.
The motor rotates the turret and objectives into
position for viewing. A microswitch engages
stops located on the gear., As each objective
comes into position for viewing, the microswi{tch
automatically openn the circult to the drive
motor, Thus, as each objective im positioned for

¥-Y DIRECTION

Fig. V. ttage for the metallograph with X-Y and
totat ton drive motorns,



viewing, the drive motor stops, An encoder vas
also placed on the metallograph and a ring with
different slots was placed on the gear to cor-
respond with the objectives, The objectives are
numbered, and the encoder detects the number of
the objective in place for viewing. This number
is displayed near the metallograph controls so
that the operator knows which objective is posi-
tioned for viewing, The objective turret {s
shown {n Fig. 4.

Cables are attached to the apertures of the
metallograph for remote adjustment, A cable was
attached to the rotatable analyzer for remote
control of the polarized-light capability. The
cable allows the operator to insert or re”ract
the analyzer and rotates {t for adjustm.at,

BLISTER MODIFICATION

A shielding door (shown in Fig. 2) vas built
into the blister to allow convenient acress and
for easy removal and replacement of the metallo-
graph, The door was fabricated from depleted
uranium for maximum shielding and a hnle was
machined into the door to accommodate the optical
tube,

The metallograph wan placed on a drawer for
easy withdrawal from the blister. A jack on the
drawer lowers the metallograph for removal and
ralses it atter {t {8 returned to the bliater,
The jack also provides easy height adjustment,
This arrangement {s shown in Fig. 5. The con-
trols and electrical wiring for the metaliograph
were built {nto the drawer ac that a minimum of
disasnembly {8 required for removiag the metallo-
graph from the blfister, The metallograph and
operating control are ahown in Fig. 6,

FAR. 4. Objactive turrat am rodified for remote
ume {n the hlinter,

Fig. 5. Metallograph in place on the jack and
drawver,

We ware ursuccessfui in obtaining ronbrowning
optics in the metallograph, Although thia le
a significant iimitation in examination of highly
radiorctive samples, the standard oj.:.ics can be
renlaced naveral times fo. about the same cost as
nonbrowning optics,

two f{dentical metallographs were purchamed and
one was placed {n the bliater, The second unft
was purchased as ¢ backup and for use {n the
metal lography laboratory, Th’a sacund metallo-
graph has been (n operation for more than 2 vears,
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Fig, 6 Operating contrvol for the retal lograph,



DISCUSSION

A low-cost, high-performance esystem cen be
obtained with other optical systems, The basic
requirements are:

(1) Inverted optical system,

(2) Fixed stage with focusing noseplece.

(3) Optical path accesa at righ angle to the
objective optical axis, preferably a camera
access port,

All syatems will require vari{ous degrees of

custom mod{fications, but none of these modif{-
cat{ons is cost prohibitive,

Initial cost savings of thic system over
traditional systems can be from $100,000 to
$200,000, Reduced maintenance costs (in-low-
level examinations) will contribute additional
savings over the life of the instruments,
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